Background. Female-led firms constitute the minority of firms and often perform worse than male-headed firms which leads to losses of female potential and in consequence losses of social welfare. Research on business performance in gender dimension is of importance for policy.
Entrepreneurship Monitor (GEM) data for 29 countries, Verheul et al. (2006) pointed out that female and male entrepreneurial activity rates are affected by the same factors and in the same direction. Estrin and Mickiewicz (2011) indicated that the larger state sector makes women less likely to undertake entrepreneurial activity and the rule of law does not have gender-specific effects on entrepreneurship. Alsos et al., (2006) and Coleman (2007) indicate that the lower levels of financial capital that women founders can secure to develop their businesses are associated with lower business growth compared with male businesses.
Some studies indicate positive effects of higher proportion of women in top management positions for firm performance (Smith et al., 2006; Shrader et al., 1997) , or no differences in performance of firms led by women and men (Boll et al., 2014; Kalleberg & Leicht, 1991) . Other studies stress the role of team management, the perceptions of gender equality by chief executive officers (CEOs) and differences in risk aversion of male and female managers for firm performance. Camelo-Ordaz et al. (2005) pointed out that the strategic consensus in the management team is critical for the firm's success. Ragins et al., (1998) show different perceptions of gender equality in management by chief executive officers and other higher level female managers in Fortune 1000 firms. Parrotta and Smith (2013) give evidence of a negative association between a female CEO and the firms' risk attitudes in big Danish companies.
With the growing share of women in the management of firms and in entrepreneurial activity over the last 30 years there has been a rise of the fraction of women in the top percentiles of earnings. However, women still constitute a small proportion of the top of earnings' distribution, also in the finance and insurance industry which reported the highest growth of top earnings in the United States (Guvenen et al., 2014) .
In this paper we analyse the performance of Polish innovative firms led by women and men and verify the hypothesis of equal performance of female and male-led firms. The reminder of this paper is structured as follows: in the second section we describe the method of surveying firms and the data used. In the next section we show the main findings of the analysis indicating that innovative firms led by male and female managers do not differ in performance when they operate in similar business environment with equal access to resources, like, for example, innovation subsidy. The paper concludes with the policy implications of our study.
DATA AND METHOD
The data used in this research come from a sample of 265 firms benefiting from programs on innovation investment in one industrial region in Poland (Silesia) . Basic data were collected from administrative sources of local governments which were responsible for organising calls for funding a part of the firms' innovation investments and for distributing the funds to these firms. Having collected data for 265 firms that benefited from innovation investment grants in the years 2010-2012, we conducted in 2014-2015 a detailed survey among managers in 70 firms that had completed their innovation investment two years before. The detailed survey of 70 firms was representative for the total sample of 265 firms (26% of the total) covering all industries and sub-regions of the studied region (Silesia).
There were two regional programmes granting funds for innovation investment in the region between 2010 and 2012. In one program the funds were granted within a range of 20-60% of the firm's total innovation investment. There were 140 firms participating in this program (36 firms in the detailed survey) which received on average 0.5 million zlotys (about 125 thousand euros) per firm. In the second program the grant amounted to 40% of the firm's total innovation investment. There were 125 firms benefiting from this program (34 firms in the detailed survey) which obtained on average 5 million zlotys (about 1.25 million euros) per firm. The main statistics of the total sample are presented in Table 1 . However, there is a difference in the share of female chief executive officers (CEOs) between two programs in which the firms participate. In the first programme the share of female CEOs was higher (20%), but the firms' size as well as the amount of innovation grant was smaller than in the second program. In bigger firms participating in the second investment program the share of female CEOs was smaller (10%).
In many firms a chief executive officer (CEO) was not directly responsible for getting an innovation grant and then investing it. In about half of the number of firms another manager was responsible for this process. Classification of the managers' gender only by the CEO's gender would not be sufficient for the analysis of managing the innovation investment in firms. Therefore, in the sample of 70 firms that were surveyed in detail, we classified firms by the gender of the firm's CEO or other manager responsible for investment if different from the CEO (Table 2) . Source: survey of 70 firms investing in innovations in one region in Poland, 2014 Poland, -2015 Women were CEOs or investment managers in 30% of firms in the sample of 70 firms which we surveyed in detail. This is twice as much as was the share of female CEOs in the whole sample of 265 firms (15.5%). It is due to the fact that in the personalised survey we could precisely indicate the manager who was the leading person in getting the innovation grant and then investing it.
RESULTS OF ANALYSIS
The analysis of a detailed survey data in innovative firms show that managing innovation investments does not differ in firms run by female and male CEOs (from here onwards we will use the term CEO for either the CEO or another manager responsible for investment if different from the CEO).
From Table 3 we can infer that similar management rules are visible in male and female CEOs behaviour concerning the structure of the executive boards (Table 3) . Source: survey of 70 firms investing in innovations in one region of Poland, 2014 Poland, -2015 In the surveyed sample of firms both male and female CEOs more often choose a male manager to implement the innovation investment. On the other hand, accounting posts were almost equally divided between women and men in both types of firms: with female and male CEOs. These decisions mimic a prevailing behaviour of managers in many firms -women are more often hired as accountants than as acting business managers. Female CEOs also behaved according to such traditional code of conduct.
There are no reasons that managing of firms should differ in male and female CEOs' firms. However, if female and male-led firms are not equally efficient, the gender of the manager is sometimes treated as one of the causes of lower efficiency of women-led firms, besides the firm size, age, industry etc.
The results of our analysis show that the gender of the CEO does not differentiate the performance of innovative firms. There were no significant differences in the economic results of firms with male and female CEOs two years after the innovation investment was done. The increase of employment was on average similar in firms headed by men and women. Female-led firms, being on average smaller than the maleled firms, more often increased employment by 1-3 persons while bigger male-led firms increased employment more often by 6 persons or more.
The increase of returns on investment was the same in firms managed by men and women. Almost all firms increased returns after the innovation investment and more than half of firms increased returns by more than 5% within two years after the investment. This is quite a good result for the investment in innovation which is characterised by high risk.
However, firms with male and female CEOs exposed different results in stability of employment and outsourcing of services. Stable employment for the project team is guaranteed more often in firms led by women, while in men-led firms implementation of investment was more often outsourced fully or partially. After the investment was made, employees involved in the implementation of the innovation were no longer employed in the investing firm. In firms with a female CEO innovation investment was more often implemented with their own staff, especially in small firms which prevail in this group.
There are obstacles to equal participation of women and men in firm management which are a mixture of objective and subjective (discriminatory) factors. Firms headed by women constitute a minority of firms which may cause inertia in the behaviour of active managers rooted in the perception of women as less suitable for the position of CEO or other top management positions. Such behaviour was revealed in this research by active CEOs (both men and women) in recruiting other managers with strong preferences for men and also in the approach to the gender structure of future project teams.
Male managers were much less convinced to include women in future project teams or felt uneasy to answer the question whether women would be members of their future project team (only in this case there were missing answers in the survey). One fourth of female CEOs also expressed a negative attitude towards including women in the future project team. Such behaviour of male and, to a lower extent, female CEOs was similar to their behaviour of recruiting mainly men for project management positions.
Other factors that affect the innovation investment in the whole sample of firms are: the level of development of the sub-region and industry in which the firms operate. The level of development of the sub-region positively affects firms headed by men which were more often situated in the most highly developed central sub-region of the studied region Silesia (Katowice and Gliwice). Operating in manufacturing or in wholesale and retail trade industries positively affects male CEO firms. Female CEO firms are positively affected by doing business in professional, scientific, and technical activities.
DISCUSSION AND CONCLUSIONS
In this paper we confirmed the hypothesis that men and women are equally efficient in managing firms when the conditions for doing business are equal for them. In the analysed case firms got an equal access to public innovation grant. Based on a sample of firms investing in innovation in one industrial region of Poland we established that there are no significant differences in the economic performance of firms with male and female CEOs two years after the innovation investment was made. Increases of employment and returns were similar in firms of male and female CEOs though firms of men and women differ in stability of employment and outsourcing of services.
There are still barriers to gender equality among managers at a start to business or to new investment due to: low share of female CEO firms, inertia in behaviour of the acting managers concerning gender roles and reluctance to include women in the project teams.
The contribution of this paper is twofold: we surveyed the semi-laboratory case of doing business in strictly defined conditions (investing in innovation with a public grant) by firms with male and female managers and we tested the performance of these firms after a twoyear period. However, the results of analysis presented in this paper should be treated with caution due to the limited sample of firms.
The public program of support for innovation is an example of a policy that should be continued possibly with some alterations for covering more social groups. Equal public support to firms led by men and women brings not only direct economic effects but also positive externalities from utilising the potential of women to the benefit of the whole society.
